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Abstract
This literature review examined various aspects of co-teaching math in inclusive classrooms.
Research has shown varying results on the effects of student achievement for general education
students and students with special needs in co-taught math classes. School-based differences may
have an effect on these outcomes and should be examined further. Continued efforts to provide
students with special needs the least restrictive environment for learning, ongoing co-planning,
co-assessing, and reflection are key components for a successful co-teaching pair. Additionally,
administrators should recognize the role they play in helping teachers’ planning efforts. Using a
combination of the six models of co-teaching with other evidence-based instructional strategies
can have a positive effect on student achievement.
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CHAPTER I: INTRODUCTION
Every day, teachers are stepping into classrooms striving to meet the needs of many
different types of learners. Teachers are also tasked with myriad differentiations for categorically
identified students, such as gifted and talented, english language learners, and students with
disabilities. Co-teaching is an instructional model that has been utilized to pair the expertise of
two teachers to best meet the needs of students within a classroom.
Co-teaching is not a new instructional method. Villa et al. (2013) believe that co-teaching
began some time during the 1960s, but the argument could be made that there have been
co-teachers as long as there have been teachers. Studies on the effectiveness of co-teaching were
first introduced in the 1990s, with discussions over collaborative models of education (Villa et
al., 2013). Co-teaching with a pair of licensed teachers in one classroom, the simplest definition
of co-teaching, has had a number of different combinations of teacher expertise. Two general
education teachers in the same content area, two general education teachers from different
content areas, and a general education teacher and a specialist (special education, ELL, literacy
specialist) are all models that have been historically used (Villa et al., 2013).
Between 2012 and 2019, the number of students identified as students with special needs
in the public school system increased from 6.4 million to 7.1 million and the percentage
increased from 13 percent to 14 percent of total public school enrollment (NCES, 2020).
Students with special needs, or disabilities, are students that have been identified as having a
disability that adversely affects academic performance and are in need of special education
services (NCES, 2020). In Minnesota, the percentage of students with special needs increased
from 111,221 or 13.4 percent in 2012 to 148, 701 or 16.6 percent, in 2019 (MDE, 2020). In the
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last decade, there has been a steady increase of identified students with special needs in the
United States and Minnesota public school systems.
The federal legislation of No Child Left Behind (NCLB) mandated that all students be
evaluated with state and district assessments, including those with special needs (NCLB, 2001).
In addition to NCLB, the reauthorization of the Individuals with Disabilities Education Act
demanded “high expectations for such children and ensuring their access in the general
curriculum to the maximum extent possible” (IDEA, 2004, p. 6). To meet the requirements of
IDEA and to best prepare students with special needs for district and state assessments mandated
by NCLB, schools have turned to co-teaching to best support this population of students.
Steady progress has been made in moving students with special needs to inclusive
classrooms. From the year 2000 to 2018, there has been a continual increase in the percentage of
students that spend more time in general education classrooms, which can be seen in Figure 1.
The percentage of students with special needs who spent at least 80% of their school day in
general education classrooms grew more than 10% from 2000 to 2018, increasing just under
50% to over 60% of students (NCES, 2020).
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Figure 1
Amount of Time Spent in General Education Classes, Ages 6-21 served by IDEA, Fall 2000-2018.
(NCES, 2020).

As Friend et al. (2010) points out, it seems increasingly difficult for “ A single
professional keeping up with all the knowledge and skills necessary to meet the instructional
needs of the diverse student population attending public schools and the complexity of the
problems that they bring” (p. 11). As district and school leaders have sought solutions to better
support individuals protected under IDEA, co-teaching was and remains a reasonable response.
The objective of co-teaching is to make the general education curriculum accessible to students
with special needs, while at the same time benefiting general education students through
specialized instructional strategies (Friend et al., 2010).
Rationale
As I entered my second year of teaching, I was informed during workshop week that one
of my class periods that year would be a co-taught math class. While a part of me was relieved at
the idea of having a teacher with more experience than myself in the classroom, I was nervous

11

and scared. What does co-teaching look like in a classroom? What roles will the two of us take
on? What strategies have shown results to help my students with special needs in this class? How
will we share the workload? What do I not know about co-teaching that I should know and how
can I put that into action in my classroom?
Students with special needs make up 20.2% of the student population at the middle
school where I currently work. As there are students who are in accelerated math, it is not
uncommon that up to 50% of students I see during a class period have an individualized
education program (IEP). Since workshop week of my second year in teaching, I have craved
more information to implement co-teaching in ways that best support my colleagues, general
education students, and students with special needs.
As I delved into my initial research, it was clear that this craving was not unique to me.
Teachers feel they need more professional development in co-teaching practices (Brendle et al.,
2017; Chitiyo & Brinda, 2018; Nichols et al., 2010). Past researchers have found causal
inferences but call for more research to better understand the effects of co-teaching and specific
classroom practices (Chitiyo & Brinda, 2018; Friend et al., 2010; Solheim & Opheim, 2019;
Sweigart & Landrum, 2014). As co-teaching continues to evolve, teachers and researchers need
reliable, relevant research to strive for the best outcomes for students, especially those with
special needs.
Definition of Terms
Important terms used throughout this literature review are defined below:
Students with Special Needs: Also referred to as students with disabilities by the National
Center for Education Statistics. The NCES (2020) define students with special needs as “students
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identified by a team of professionals as having a disability that adversely affects academic
performance and as being in need of special education and related services” (NCES, 2020). The
stated definition will be used for this literature review.
General Education Students: Students who are not identified as having a disability and do
not need special education support throughout their school day.
Inclusive Classroom: A classroom in which general education and special education
students are given the opportunity to learn side by side, accessing grade level curriculum.
Inclusive classrooms are supported by a general education and special education teacher.
Co-teaching: Sileo and Garderen (2010) define co-teaching as an “instructional delivery
model applicable to teaching students with disabilities in least restrictive, integrated classroom
settings in which general and special educators share responsibility for planning, delivering, and
evaluating instructional practices for all students.” (p. 14). This definition will be used for this
literature review.
Least Restrictive Environment: Students with special needs (students with disabilities) are
to be educated with children who are nondisabled to the maximum extent possible when
appropriate.
Response to Intervention: Response to Intervention (RTI) is a multi-tier approach to the
early identification and support of students with learning and behavior needs. RTI interventions
begin with high-quality instruction and universal screening of all children in the general
education classroom (Elliot, 2020).
Assessment: Assessment can be defined as the process of gathering data on student
performance to inform instructional decision making (Conderman & Hedin, 2012).
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Research Question
After gathering seminal and recent research around co-teaching, patterns and similarities
started to arise. By examining the main ideas of this research, the guiding question was formed.
The guiding question of this literature review: How is co-teaching best implemented in the math
classroom, especially as it relates to students who receive special education services?
In the review of literature, Chapter 2 will examine research of student outcomes,
implementation, specific instructional strategies, Response to Intervention, and challenges, as
they relate to co-teaching math. Chapter 3 will discuss a summary of the literature, professional
applications, limitations to the research and implications for future research.
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CHAPTER II: LITERATURE REVIEW
This chapter is a review of literature that has shaped, evaluated, and revised co-teaching
strategies in recent years, with a focus on literature that addresses co-teaching students with
disabilities (referred to as students with special needs throughout this paper) in the math
classroom. To locate the literature for this review, searches of Academic Search Premier, ERIC,
and Google Scholar were used. Keywords for searches included co-teaching, math, inclusion,
and special education, among others. Dr. Friend completed a large amount of research on
co-teaching and continued works from Friend and colleagues were examined.
As main ideas were identified in literature, the direction of the paper was formed. Chapter
2 explains common models in co-teaching, summarizes findings on student outcomes, provides
research on implementation, presents instructional strategies for co-teaching mathematics, and
outlines considerations and challenges of co-teaching for students with special needs.
What is Co-teaching?
The most general definition of co-teaching is “two or more people sharing responsibility
for teaching all of the students assigned to a classroom” (Villa et al., 2013, p. 4). More
specifically, co-teaching is “an instructional delivery model applicable to teaching students with
disabilities in least restrictive, integrated classroom settings in which general and special
educators share responsibility for planning, delivering, and evaluating instructional practices for
all students” (Sileo & Garderen, 2010, p. 15). Co-teaching allows educators to share and
combine their expertise within the classroom. General education teachers are experts in their
content area, especially in a secondary classroom, while special education teachers have
instructional strategies to help students’ individualized learning. Villa et al. (2013) describes
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general educators as “the masters of content” who are paired with and supported by the
“expertise of the masters of access—the specialists in differentiating instruction” (p. 16).
The most promising advantage of co-teaching is the teachers’ ability to provide support
for all students, not only academically, but behaviorally as well. Sileo and Garderen (2010) state
that co-teaching benefits do not only reach students with disabilities. Other students that benefit
are those at risk of educational failure and others without disabilities by being provided with
increased instructional time and individualized attention. Co-teaching also benefits teachers, with
providing an increase in professional collaboration, satisfaction, and growth (Sileo & Garderen,
2010).
The Six Models Co-teaching
Friend’s six models (2008) are commonly used as a method to meet individualized
education program (IEP) goals for students with special needs, and also meet the academic needs
of general education students in the class. The roles for the two teachers are fluid. Both take on
classroom responsibilities and collaborate on the delivery of instruction (Friend et. al, 2010).
Table 1
Six Models of Co-teaching. (Friend, 2008)
Co-teaching model

Description

One teach, one observe

One teacher teaches, while the other observes, collecting specific observational data to be
analyzed together after the lesson.

One teach, one assist

One teacher teaches, while the other circulates the room, offering unobtrusive assistance to
the students.

Parallel teaching

Teachers divide the class into two groups and teach the same material simultaneously.

Station teaching

Teachers create stations and each teacher teaches the content at their specific station. A
third station can be independent work.

Alternative teaching

One teacher teaches content to a larger group, while the other focuses on a smaller group of
students.

Team teaching

Teachers ‘tag team’ a lesson, alternating direct instruction time during a lesson.
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Figure 2 shows pictorial representation of the six models, where the ability to provide
individualized support and execute collaboration is visually noticeable (Friend & Bursuck, 2009,
p. 92). These models are beneficial for not only students with special education needs but all
students in the classroom (Hunt, 2010).
Figure 2
Co-Teaching Approaches. (Friend & Bursuck, 2009, p. 92)

When working together, co-teachers can utilize collaborative teaching models that help
support all learners and enhance the learning experience in the classroom (Hunt, 2010). One
variable in the decision of which of the six models to use should be based on pedagogical
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strengths of each teacher. Also, the teachers’ ability to use a specific model to the day’s specific
content and learning targets should be a consideration when choosing a model (Hunt, 2010).
Because lessons and materials vary from day to day, the model used will continually change as
well.
To determine the most beneficial model to use for a specific lesson, the discussion
between teachers during the collaboration process requires openness and trust (Hunt, 2010). Of
the six models, station teaching, alternative teaching, and parallel teaching are much more
collaborative. When utilized correctly, these models provide more individualized support for
students who may need a more individualized learning strategies.
Student Outcomes
While co-teaching can be an effective way for special education students to remain in
mainstream classes while receiving the necessary services to fulfill their Individualized
Education Plans (IEPs), there has been concern about general education students and their
threshold of growth when placed in a co-taught classroom (Friend, 2010). Research has shown
conflicting results when analyzing student achievement of students with special needs and
general education students in co-taught classrooms (Brady, 2010; King-Sears & Strogilos, 2018;
Rigdon, 2010; Robinson & Babo, 2014).
Positive Student Outcomes
While co-teaching pairs may still be heavily modifying material and implementing
accommodations for students with special needs within a mainstream classroom, there are
positive social and behavioral benefits realized as more schools implement co-taught classrooms.
In a questionnaire given to middle school students in a math classroom, all students reported high
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levels of school belongingness and self-efficacy (King-Sears & Strogilos, 2018). Findings from
Vaughn et al. (1998) found a positive relationship between co-teaching and the development of
more positive social relationships for students with disabilities. Similarly, Rigdon (2010) also
found a positive shift in students' attitudes and perceptions of their ability to learn mathematics
for general education students and students with special needs after observing for twelve weeks
in the co-taught classrooms.
The opportunity for students with special needs to have two teachers that are experts in
supporting them in the content and pedagogy and learning strategies has shown benefits at the
most basic level. Gray (2009) found that students with disabilities in co-taught classes improved
homework completion from 43% to 100% weekly. Also, studies have indicated that both
students with special needs and general education students perform better in co-taught
classrooms. Murwaski (2006) analyzed a group of students in an urban high school in Los
Angeles that were taught in an inclusive classroom. Data showed that students with learning
disabilities achieved at a higher rate in a co-taught classroom than in a strictly mainstream
classroom or a self-contained classroom. Mastropieri et al. (2005) used multiple case studies and
determined that the co-taught inclusive classroom can be more effective than a mainstream
classroom (without a co-teacher) or a self-contained classroom for students with disabilities if
certain components were implemented.
The purpose of Rigdon’s study (2010) was designed to investigate, determine, and
examine if co-teaching has an impact on general education students' achievement on an algebra
assessment in the eighth grade. The study took place in a rural school district in the southern part
of the United States, examining 70 eighth graders. A basics skills algebra assessment was given
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at the beginning and end of a twelve week period. The experimental group (co-taught) had
greater growth in the posttest mean score, increasing by 32% of the pretest mean score, versus
the increase of about 12% in the control group. Co-teaching practices to support the inclusive
classroom and student achievement has been documented, but other research has shown
conflicting findings.
Inconclusive Outcomes
While there have been studies that indicate significant academic success in co-taught
classrooms, others have claimed that evidence is inconclusive in determining effectiveness of
co-teaching for students with special needs. In multiple studies, there was no significant
influence on achievement when examining results from students with special needs in co-taught
classrooms. Brady (2010) conducted a data analysis of sixth and seventh graders scores on
standardized tests in New Jersey. Most of the comparisons of co-taught and general education
classes showed that general education students in co-taught classes had similar percentages of
proficiency as their general education counterparts who were in classes without students with
special needs. Similarly, Harrison (2011) found no statistically significant difference between
the mean test scores of special education students in a co-taught classroom compared to the mean
test scores of special education students in the mainstream classrooms.
Negative Outcomes for General Education Students
More recent research indicates that general education students in the inclusive classroom
may not perform as well as their peers who are not placed in an inclusive classroom environment
on high stakes assessments (Brown, 2015; Parker, 2010; Robinson & Babo, 2014). A study by
Robinson and Babo (2014) examined the influence of student demographic variables and the
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school variable of placement in an inclusion setting on the academic achievement of general
education students in grades 6, 7, and 8. Standardized test results for about 1,200 students from
two schools in an urban school district in New Jersey were analyzed. Findings indicated that
general education students who were not in inclusion classrooms for mathematics outperformed
general education students who were placed in inclusion settings for mathematics. While other
factors were also statistically significant, Robinson and Babo (2014) noted that being in the
inclusive setting was a moderate predictor of performance, contributing between 10.4%-18.5%
of the overall variance on the standardized test results that were examined. Since the levels of
inclusivity were similar in these two schools, results suggest that there are potentially
school-level factors that determine achievement and should be further examined.
A study done by St. John and Babo (2015) aimed to examine the likelihood of students
passing the 2014 New York State ELA and Math assessment in grades 6 - 8. The difference
between students in co-taught inclusive classrooms versus general education classrooms was the
variable that was being examined. In this study, co-taught inclusive classrooms were those that
had two licensed teachers in the room, with one of their licensure areas in special education and
the other being a general education teacher. In this study, multiple previous studies are
referenced, stating that there has been an inconclusive set of results in regards to general
education students in inclusive classrooms, which prompted more research to be conducted.
When examining the 6 - 8 students on the 2014 New York State Assessment, the
strongest predictor of proficiency was the placement in a co-taught math inclusive classroom,
which “had an odds ratio of 1.921 to 1.” (St. John, & Babo, 2015, p. 80). This means that a
general education student who was not in a co-taught class had almost a twice greater chance of
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scoring proficient on the assessment than a general education student in an inclusive classroom.
When examining ELA students, these outcomes increased to almost 5 to 1 in favor of students
not in a co-taught classroom. When examining the study’s results, St. John and Babo claim that
school leaders need to evaluate the co-taught inclusive model within their school to better
understand the impact on general education students. School leaders need to determine overall
efficacy for all students when considering how to proceed with implementing their co-teaching
initiatives.
Implementation
There has been a rise in students with disabilities in the United States in the last two
decades, growing from 11% of the student population in 2000 (when there were 6.3 million
students) to 14% (nearly 7.1 million) in 2018 (NCES, 2020). Providing the Least Restrictive
Environment for learning for these individuals to adhere to federal regulations is obligatory. In
order to effectively meet the needs of students with special needs in a co-teaching environment,
teacher preparation, administrator’s roles in co-teaching, shared roles within co-teaching, and
execution of sound instructional strategies must be considered.
Teacher Preparation
Chitiyo and Brinda (2018) examined teacher preparation for co-teaching. It was observed
by the researcher that many districts have poured personnel funding into co-teaching, especially
to help abide by the IDEA requirements. What professional development and resources do
teachers need to effectively implement the co-teaching model (Chitiyo & Brinda, 2018)? Using
convenience sampling, 77 teachers in the northeastern region of the United States were chosen to
help answer this question. The majority of the participants were females (59 of 77) and general

22

education teachers (67 of 77). All of them worked in inclusive classrooms varying in age, with
about half in elementary schools and the other half in middle and high school. The years of
teaching experience ranged from 0 to 25 years. Data was collected in a three part questionnaire.
The first part gathered demographics and teachers’ experience level, the second part
questioned training and education around co-teaching and the third part assessed the perceived
preparedness for each individual teacher, allowing response with a five point Likert scale. The
research found that only 44% of teachers indicated they had received training through higher
education coursework. About 17% of participants indicated they had received training through a
school program and 22% said they had attended training at a professional development
conference. About 50% of participants said they agreed or strongly agreed to the statement “I am
confident using co-teaching practices” and “I understand all of the underlying principles of
co-teaching.” Also, almost 60% agreed or strongly agreed to the statement “I need more training
regarding co-teaching” with 29% being neutral on that statement.
The initial training received around co-teaching is lacking from examining the second
part of the survey given to these educators. With only 44% receiving formal education around
co-teaching, more emphasis should be given to educating teachers in their initial teaching
programs. Since half of the teachers believe they need more training and also half could not
agree that they felt confident or understood the underlying principles immediately indicates that
more needs to be done to make these teachers feel prepared and equipped to be successful in a
co-taught classroom (Chitiyo & Brinda, 2018).
Nichols, et al. (2010) surveyed 24 school districts to determine their utilization
co-teaching and the amount of preparation that district’s instructional and leadership personnel
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had prior to its implementation. Of the 24 schools, the schools were divided into equal thirds
based on size; eight had greater than 2,000 students, eight had between 1,000 and 2,000 students,
and eight had less than 1,000 students.
All of the school districts had initiated co-teaching models. Of the 24 school districts
surveyed, only three indicated that they had provided staff development prior to program
initiation. One of the three were from the largest school district category. The district had
provided training to general education teachers, special education teachers, and administrators.
The other two schools that had provided staff development were from the 1,000 to 2,000 pupil
range. These districts both provided staff development to general education and special
education teachers, but administrators were not present. None of the eight districts that were less
than 1,000 students, had provided staff development on co-teaching before implementing it in
their schools. Though this study is of a very limited population of schools, it was apparent that
the size of the school district had little impact on whether or not staff development was provided
prior to co-teaching implementation (Nichols et. al., 2010).
Carty and Farrell (2018) concluded from a literature review of co-teaching models that
“the greater the depth of knowledge and understanding of the nuances of co-teaching possessed
by the cooperating teachers, the more effective the implementation of the practice” (p. 116).
Teacher preparation can noticeably play an important role in the outcomes for co-taught
classrooms. In a qualitative study by Brendle et al. (2017), teachers unanimously communicated
the need for training in co-teaching strategies to effectively work as a collaborative partnership.
The quantitative and qualitative examined that teachers need professional development prior to
initiating co-teaching for successful implementation.
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Administrator’s Role
Co-teaching with a general education and special education teacher can provide many
benefits for general education students and students who receive special education services.
Research shows that school leaders have significant influence planning for co-teaching (Hunt,
2010). Administrators often identify teachers who could work together in a co-taught math
classroom and may need to consider any compatibility issues with the pair. Administrators
should consider the strengths, attitudes and beliefs of each teacher and how they will compliment
or clash with each other. Leaders should also look for the appropriate implementation times and
consider common times for teachers to work collaboratively with their co-teachers. Putting two
licensed professionals in one classroom is an investment for school leaders. With this
investment, they expect favorable outcomes for both general education and students with special
education needs. Effective teaching strategies in a co-teaching classroom are imperative for these
favorable outcomes (Hunt, 2010). .
As federal mandates change the educational expectations for students who receive special
education, providing special education teachers with effective professional development has
never been more pertinent to the moment (Leko & Brownell, 2009). Because special education
teachers are not experts in a content area, especially at the secondary level, it can be a challenge
to help create and implement intensive, direct instruction when asked to co-teach in a general
education classroom. Leko and Brownell outline a list of ideas to remember when school leaders
are designing professional development for special education teachers. Of this list, three general
topics are recurring. Special education teachers need feedback and coaching while co-teaching,
collegial support in study groups or online learning communities, and access to content
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knowledge so they can be involved in general education professional development. In order to
support co-teaching at the secondary level where special education teachers are asked to teach in
content areas that are not an expertise. Leko and Brownell (2009), believe that professional
development “needs to be meaningful, provide manageable strategies for implementation, and
occur within the context of larger school reform efforts for general education” (p. 67).
As time and personnel are being heavily invested into implementing co-teaching models,
there is a desire for data driven results. Successes and setbacks in these classrooms continued to
be monitored by teachers, principals and district level employees, but results should not be
expected overnight. Rytivaara et al. (2019) states that successful co-teaching is “not something
that happens, but something that teachers develop together” (p. 233). Co-constructing
co-teaching practices is imperative for success and teachers need co-planning time to make this
happen. Also according to Rytivaara et al. (2019), a key to success that continues to be a
challenge for schools, is supporting teachers’ skills in joint reflection within their co-teaching
teams.
Ongoing observations of co-teaching teams can be a crucial tool to improving practices
and showing the value of efforts that are put into coteaching. Not only does it allow teachers
formative feedback about their practices, but it also gives administrators first hand looks at the
challenges for co-teachers and the effects of large class sizes or disproportionate ratios of special
education and general education students (Nierengarten, 2013). An important consideration for
administrators to make sure that teachers feel supported with these observations, and not overly
scrutinized or attacked. If the right pair is co-teaching together and the observer is presenting
their feedback in a tactful way, teachers should be eager and open to receiving that feedback.
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Researchers who have studied co-teaching relationships have recommended the need of
certain components to build an effective pair. Co-planning time, administration support in
professional development, and voluntary participation have been proven necessities for effective
outcomes (Pratt, 2014). Beyond these noted necessities for co-teachers, more qualitative research
would provide further insight into successful co-teaching relationships and how they function on
a day to day basis.
Pratt (2014) examined five co-teaching partnerships in an urban Iowa setting provided a
theory she calls achieving symbiosis that explains how co-teaching partnerships became
effective in their collaboration through using personal differences and strengths to become
interdependent (p. 8). Pratt notes that the teachers in this study continually emphasized that they
were working together with “the same goal in mind.” In the achieving symbiosis theory, the
process co-teachers experience to create effective partnerships had three coined phases:
initiation, the symbiosis spin (testing the waters, reflecting to improve, building a partnership),
and fulfillment. This theory that emerged from the findings of the study highlighted the
importances of interdependence of a co-teaching team to best overcome challenges by combining
their individual expertise (Pratt, 2014).
A consideration that should be made when assigning special education teachers to either
self contained or co-taught classrooms is their training and comfort with teaching mathematics
(Deiker et al., 2013). Research shows that special education teachers have as little as three to six
college credits of college math courses and perhaps none in math education (Deiker et al., 2013,
p. 292). Another consideration that should be made is the longevity of partnerships within
co-teaching decisions. Nierengarten (2013) states that it’s not unusual for it to take two to three

27

years for a team to establish routines and mesh teaching styles into a cohesive pairing. One
teacher was quoted “Our class was able to turn into true team-teaching experience because we
were allowed to work together year after year” (Deiker et al, p. 294). This can sometimes be
difficult with the movement of teachers in and out of positions, but should be a serious
consideration when choosing co-teaching pairs in the initial pairings.
Shared Roles of Co-Teachers in the Classroom
A key to success in co-teaching is the commitment to show students that teachers share
roles and responsibilities in the classroom. Effective co-teachers create an environment with the
students and other stakeholders (parents, guardians, etc.) that showcases they are a team and
have equal stake in the classroom. This can be done by doing simple things like making sure
both teachers' names are on the door, giving both teachers a desk space, and making sure they
alternate leadership roles in the classroom. Without intentionally doing this, the special education
teacher or specialist can become an “assistant” in the minds of the students, and in turn, having a
less effective learning environment (Conderman, 2011).
In a qualitative study by Mastropieri et al. (2005), behaviors such as structure, clarity,
enthusiasm, maximizing student engagement, and motivational strategies showed better
outcomes and attitudes for students. Not only did effective teaching behaviors lead to increased
academic achievement, it also led to a greater degree of effective collaboration between the two
co-teachers (Mastropieri et al., 2005). In addition to sharing roles and responsibilities in the
classroom, co-teaching was most successful where both co-teachers practiced effective teaching
behaviors.
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In a study completed by King-Sears et al. (2018), middle school algebra students with
and without disabilities, completed questionnaires about their co-teaching experiences. Although
most students with disabilities believed the general educator was in charge of lessons, students
without disabilities also thought the teacher with special education expertise was helpful in their
classroom. Most students responded that both teachers were helpful in explaining learning
targets, while few students responded that the general educator was the only person who
explained things in different ways. This feedback can be important on a macro and micro level to
ensure individual teaching pairs, schools, and districts are creating co-teaching environments
where teachers are seen as equal and effective in the classroom instead of creating a head-teacher
and subordinate appearance to students in the classroom.
Co-Planning, Co-Assessment, and Reflection
In addition to time spent together instructing students, Conderman (2011) summarizes
other crucial aspects of the co-teaching experience. These include co-planning and co-assessing.
A key to success in a co-teaching pair that is addressed is the commitment to ongoing
co-planning between not only the teachers but also with support from coaches or administrators.
Teachers can leverage their expertise, think about how to best differentiate to meet all students’
needs and ability levels, and think about how to divide the load (Conderman, 2011).
Assessment can be defined as the process of gathering data on student performance to
inform instructional decision making (Conderman & Hedin, 2012). No single assessment can or
should be used to try to understand a student’s progress. Teachers need to be able to gather data
and base their decisions from a variety of assessment styles, especially when supporting students
with special needs.. Conderman and Hedin (2012) outline different assessment strategies that can
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be used in a co-teaching classroom in Table 2. Co-assessing is a very important aspect of
effective co-teaching but is oftentimes overlooked by teachers and administrators (Conderman,
2011). Regardless of which assessment types are used, co-teachers that intentionally plan a
variety of assessments to support and enhance the skills and strengths of the teaching pair are
reflecting best practices in assessment (Conderman & Hedin, 2012). Most importantly, they are
working to most accurately assess student learning to determine future decision-making in
planning, instruction, and assessment in the co-taught classroom.
Table 2
Variety of Assessments for Co-Teaching.  (Conderman & Hedin, 2012, p. 20)
Type of
Assessment

Use

Example in Co-Taught Classroom

Normreferenced

To compare a student’s score to
others in the same age or grade

Together, Myrna and Arlo review student reading
scores from recent State exams. They choose different
leveled reading materials matched to student scores
and decide which students need additional reading
accommodations.

Criterionreferenced

To compare a student's score to a
predetermined standard

Stephanie and Eveard require all students to earn at
least 90% on their phonemic awareness test.
Stephanie teaches the whole group. Eveard
reassesses individual students.

Individualreferenced

to compare a student's score with his
or her previous performance

Terry and Dave note individual student growth
overtime on written science lab reports. Terry
re-teaches writing skills to students demonstrating
minimal gains.

Curriculumbased

To determine the students knowledge
of or skills with material presented in
the curriculum

Violet and Les administer weekly math quizzes on
skills covered during the week. They divide the
grading, each scoring about 14 quizzes on Fridays

Performancebased

To provide opportunities for students
to apply skills or knowledge to
real-life situations which require
problem solving skills

Students in Maria and Tony's basic math class
complete real-life problems and projects to
demonstrate course competencies. Teachers share
responsibility for developing projects.

Selfassessments

To encourage self-reflection and
analysis

Students in Sal and Bonita’s composition 1 class set
writing goals and reflect on their progress. Both
teachers conduct weekly conferences with students.

Alternative

To provide a different method of
gathering information about the
progress of students who do not
participate in state assessments

Greta, a 7th grader with intellectual disability,
maintains a portfolio to demonstrate her progress and
language arts. Her co-teachers help her organize
materials for her upcoming student-led IEP meeting.
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Co-teachers should also reflect on their professional partnership and think about their
wins and areas for improvement. It is hard to separate co-planning, co-instructing, and
co-assessing with reflection in discussions. With effective co-planning, the implementation of
lessons are positively impacted because both teachers were clear on plan for lesson structure, the
use of resources, and most importantly, defined roles for instruction (Carty & Farrell, 2018). It
has been observed in a study that when teachers have spent time reflecting on previous lessons to
discuss what worked well and what needed to be improved, future planning was more purposeful
and reflective (Dieker & Rodriguez, 2013).
Through reflection, co-teaching pairs can “learn not only to accept the complexity in their
work as a fact to be dealt with, but they also develop an attitude in which they welcome this
complexity as a challenge for professional growth” (Fluijt et al., 2016, p. 195). Co-teaching
teams can use reflection to compose their own goals towards improved instruction and
development of their professional relationship. Creating goals, and ultimately, buy-in to the
relationship and effort creates more accountability and responsibility for the learning of students
in the co-teachers’ classroom, which in turn, produces higher achievement (Fluijt et al., 2016).
Instructional Strategies for Co-teaching Mathematics
Beninghof (2012) states that co-teaching requires shared roles in planning and reflection
and is “a coordinated instructional practice” (p. 4). Also, it should be noted that co-teaching is
not teachers working in isolation or one teacher teaching while another tutors (Beninghof, 2012).
Brawand and King-Sears (2017) created the acronym for PEDAGOGY to describe ways in
which co-teachers can design and deliver instruction using various co-teaching models in
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multiple content areas at the secondary level. While this acronym creates some simplistic
guidelines for instruction, instructional strategies are much more intricate and onerous.
Figure 3
PEDAGOGY as a Simple Guide to Co-teaching. (Brawand & King-Sears, 2017, p. 219)

Friend’s six models of co-teaching (2008) and Brawand and King-Sear’s PEDAGOGY
have a number of aligned components. Presentation of concepts and skills, intentional groupings,
differentiated instruction fit with station teaching and parallel teaching. Explicit examples and
organization of instructional routines can be communicated in team teaching, and ‘one teach, one
assist.’ Monitoring student progress and determining specific accommodations can be tackled by
the special education teacher during a class session where the ‘one teach, one observe’ model is
being used. Of these six models Station teaching has been identified as one of the best original
six models of co-teaching to be used in a mathematics classroom (Andreasen & Hunt, 2012).
Station Teaching
Station teaching allows a method for co-teaching, specifically a general education and
special education teacher to instruct smaller groups of students, and can work particularly well in
math. Station teaching is an effective strategy to differentiate instruction for specific groupings
of students (Andreasen & Hunt, 2012). Andreasen and Hunt (2012) define differentiation as a
process to enhance learning by aligning student characteristics to practice and assessment.
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Further, differentiation allows all students to access the same classroom curriculum by
“providing entry points, learning tasks, and outcomes that are tailored to students’ needs” (p.
240). By intentionally grouping students, teachers can differentiate a number of instructional
elements in station teaching.
Tomlinson (2020) describes three instructional elements that co-teachers can adapt based
on individual student needs; content differentiation, process differentiation, and product
differentiation. Content differentiation is described as the knowledge and skills students need to
master. Process differentiation includes the activities students use to master the content. Product
differentiation is the method in which students use to demonstrate learning. Differentiating
instruction involves making changes to one or more of these elements. It is the professional
responsibility of the co-teachers to decide how to best differentiate instruction within the station
teaching to meet the needs of the students in the classroom (Tomlinson, 2020).
Moorehead and Grillo (2013) compare a traditional classroom configuration with against
a station teaching classroom configuration. Station teaching can increase noise levels and add to
transitions within a class period. It also requires teachers to be very cognizant of pacing, since
three separate activities take place. Although station teaching has its challenges, sound classroom
management and proper pace and practice can mitigate these challenges.
The benefits of station teaching are abundant. Stations allow both teachers to “infuse best
practices, targeted supports, and ongoing dialogue (divergent, inquiry, and civil discourse) into
instruction” (Moorehead & Grillo, 2013, p. 51). Also, station teaching provides flexibility for
support provided to students. Teachers can increase interactions with specific students, allowing
more individualized instruction and activities. Teachers have the ability to pre-teach, re-teach or
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extend learning targets as necessary for each small group of students. Depending on the needs of
the learning target or standard, teachers have the ability to group in with different purposes.
Homogeneous or heterogeneous can be utilized with specific strategies for instruction in mind
for a specific lesson.
Besides being an ideal model of co-teaching to support students with special needs,
general education students can greatly benefit as well. General education students who are
identified as below grade level may qualify for Tier 1 instruction in a school’s response to
intervention (RTI) model. Tier 1 interventions are the first interventions used by teachers to
support struggling students and are often already embedded into their daily activities.
Interventions can include strategies such as providing a visual representation for a concept,
shortened and frequent assessments with follow up, or providing skeletal notes or outlines after
instruction (Esteves & Whitten, 2014). Using station teaching as a regular strategy can be used to
differentiate high quality, Tier 1 instruction within a school’s RTI model. Although there is a
limited amount of literature available relating station teaching as the preferred method for
instruction, many recent studies conclude that there is a need to utilize various models of
co-teaching to increase effectiveness (Moorehead & Grillo, 2013).
Blended Learning
As the investment and use of student technology rises, educators can utilize classroom
technology to differentiate math instruction for all students, Even with a wide range of student
achievement levels, blended learning is a way in which a teacher can incorporate technology to
individualize student learning. Blended learning is defined as “any formal education program in
which a student learns at least in part through online learning, with some element of student
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control over time, place, path, and/or pace” (Horn et al., 2017, p.34). Blended learning allows
teachers the option of combining traditional classroom instruction with online learning content
(Fazal & Bryant, 2019). Online instruction and activities can be differentiated by using
technology to meet the individual needs of students.
Findings from research on the effectiveness of blended learning on achievement suggest
differences in outcomes based on content areas and grade levels. In a study conducted by Fazal
and Bryant (2019), sixth graders who were instructed through blended learning scored higher on
the MAP assessment than students in a completely face-to-face environment. However, there
was less growth seen on the STAAR (State of Texas Assessment of Academic Readiness) for the
blended learning students versus the face-to-face students. Fazal and Bryant concluded that
schools can benefit from utilizing blended learning for students who are behind academically and
need additional academic growth, as it is more effective in advancing growth in math learning
but not necessarily helping students meet grade level criteria.
There is an obvious connection between the idea of blended learning and supporting
students with special needs. According to Rivera (2017), blended learning allows teachers the
option to extend supplemental online activities to support students with special needs. When a
co-teaching classroom utilizes blended learning, it can expand special education inclusion efforts
because it gives an even further reach of resources, methods of differentiation, and small group
instruction to meet the needs of all learners (Fisher, 2015). Fisher also notes that continued
research should be done with co-teaching and blended learning to understand the full scope of its
effectiveness on achievement.
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Evidence-Based Practices
An evidence-based practice that co-teaching pairs can implement into the math classroom
to help support all students, especially the students with specific learning disabilities in math is
Cognitive Strategy Instruction (CSI). CSI examples include creating visual representations and
following steps when solving word problems. These specific strategies can be created by
teachers or can be taken from research based techniques (Rodgers & Weiss, 2019). CSI has
consistently been identified as having a high impact on student achievement (Maccini et al.,
2007; Myers et al., 2015). Examples of cognitive strategies are creating visual representations
and following specific steps when solving word problems. The goal of CSI “is teaching students
how to learn rather than the mastery of specific content information” (Gajria et al., 2007, p. 216).
Teachers can create their own systems and strategies, or they can use techniques that have been
tested with research (Montague et al., 2014).
Another evidence based practice that can be used is Concrete Representational Abstract
(CRA) strategies. This is a graduated instructional sequence that has been proven effective for
students with math specific learning disabilities. As teachers use CRA, they should work
together to figure out how to best transition from a very concrete representation to semi-concrete
representation to an abstract representation (Rodgers & Weiss, 2019). This can be particularly
difficult as students progress to higher level math, where concepts tend to be much more abstract
and may be more difficult to represent in a concrete way.
While these strategies can be very effective to help learning for all students, co-teachers,
both general education and special education need to remember that Specifically Designed
Instruction (SDI) added to co-taught lessons should be intensive and focused on the needs of the
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individual student, not necessarily on following grade level standards so rigidly. SDI can be
applied directly by using co-teaching models, varying the instructional objectives by
individualized groups of students (Rodgers & Weiss, 2019). Co-teachers need to be committed to
working together with specific expertise in a creative way to make sure they are serving effective
lessons to all students in their classroom.
Common Core Math and Students with Special Needs
As common core math has spread across the United States public education system, the
process of teaching math, especially in middle school, has had to adapt. There has been a
concern from researchers in regards to Common Core State Standards in math (CCSS-M). There
has been a focus to determine if individualized instruction can support the CCSS-M in a way that
improves student performance in mastering concepts (Bottge et al., 2015). Multiple research
studies have examined instructional practices used by a general education and special education
teacher using the Common Core Math Standards.
The Eight Common Core Mathematical Practices can be interpreted as a guide for
student’s development of mathematical fluency and flexibility. In these practices, students are
encouraged to explore the domain, taking responsibility for creating a meaningful solution
(Stephan & Smith, 2012). When introducing a new topic or standard, teachers should look to
present a problem that has real world context, is open-ended, and accessible to all ability levels
(Stephan & Smith, 2012). This allows teachers to go from concrete to more abstract instead of
just starting in a too abstract of a concept where students with a disability might have a difficult
time processing the abstract symbols.
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Stephan and Smith (2012) give both a whole class and small group examples of how to
implement an adapted standards-based approach to instruction in a co-taught math classroom.
The focus is less on direct instruction and instead led through student-led problem solving,
collaboration, and independently interpreting and finding possible solutions to problems.
Through these scenarios, three important components to creating an effective classroom
environment can be identified.
The first of these three components is choosing supportive problems. These problems
should be grounded in a real world context, accessible, open ended, and able to modeled by other
students or the teacher. The next two key components are the role of the teacher and the student.
Stephan and Smith (2012) explain that the teacher needs to shift from an information giver to a
question asker and data gatherer/presenter. Careful sequencing, questioning, and modeling are
the main pedagogical strategies that co-teachers needed to focus on. Students also have to have a
shift in their thinking. Where students are used to direct instruction, it could take students time to
adjust to this common-core standards based environment. Stephan and Smith claim that students
with disabilities have told them that they appreciate the ability to solve problems in a way that
makes sense to them, instead of being forced to repeat steps geared toward very abstract ideas
that they may have a shallow depth of understanding towards.
Bottge et al. (2015) conducted two large-scale randomized studies testing the effects of
enhanced anchored instruction (EAI) had on students with and without special needs. EAI has
been defined as instruction that ‘anchors’ problems in authentic context that students find
meaningful. The first study was in a resource room where students with special needs were
pulled out of a mainstream math classroom. This study showed that EAI was effective in
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improving students’ problem solving and computation skills. The second study, conducted in a
co-taught classroom, similar results were found. Both studies demonstrate “that a thoughtful
blend of explicit and anchored instruction can improve students’ performance on mastering
concepts included in the CCSS-M” (Bottge et al., 2015, p. 172). Improvements were seen in
ratios and proportional relationships, statistics and probability, and graphing, all of which align
with the CCSS-M.
Bottge et al. (2015) results showed that students in classes where EAI was being used as
an instructional strategy improved their performance on math skills aligned with CCSS-M. Gains
were particularly higher for students with disabilities in math when the special education teacher
more actively participated in the instructional activities with the general education math teacher
(Bottge et al., 2015). Benefits to using EAI as an instructional strategy aligns with Stephan and
Smith’s (2012) finding that teachers should present problems that have real-world context for
students. These findings should be considered by co-teachers whose schools require CCSS-M as
their academic standards.
RTI and Co-teaching
Originally, the Response to Intervention (RTI) multi-tiered model was created to help
educators identify students with learning disabilities while supporting students who are
struggling academically in the general education classroom (Murawski & Hughes, 2009).
Previous to RTI models being implemented, students who were thought to have a learning
disability were identified through a discrepancy model. The implementation of the RTI model
has shifted the assumption that something is wrong with an individual child and examines the fit
between the child and environment. RTI first assumes that something is wrong with the
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instruction for that particular child, which needs to be considered and addressed before referring
a child to a higher Tier of support or evaluation for special education services (Murawski &
Hughes, 2009, p. 268). Instead of waiting for a child to fail, RTI emphasizes a proactive
approach to differentiation and individualized learning. To support all learners within a
classroom, especially students who are testing below grade level, RTI multi-tiered systems of
support is a natural fit for addressing all students’ needs and strengths (Esteves & Whitten,
2014).
Combining RTI and Co-Teaching
RTI emphasizes differentiated instruction, flexibility, goal setting, and ongoing
monitoring of interventions. Many of these expectations fall in line with expectations for case
managers supporting students with special needs. Figure 4 summarizes key strategies applied at
each level of the RTI model (Esteves & Whitten 2014). Strategies outlined in this figure can help
interconnect RTI practices and co-teaching practices for general education and special education
teachers.
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Figure 4
RTI Tiers Summaries. (Esteves & Whitten, 2014).

In order for RTI and co-teaching to combine effectively, there must be coordination,
cooperation, and buy-in at many levels. Esteves and Whitten (2014) outline the importance of
teams within an organization to ensure RTI is effective. These teams include a navigation team,
instructional team, support team, and evaluation team. A successful RTI model requires parents,
teachers, specialists, and administrators to understand the support system and be committed to
utilizing it to support students at every support tier. By intentionally grouping students who have
been identified for Tier II or Tier III support into co-taught classrooms, schools can reduce
pull-outs and rotating schedules of students and staff.
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Difference of Tiers within the Classroom
Historically, special educators have been the experts on individualization, assessment,
differentiation, and progress monitoring. As differentiated instruction is the basis for successful
co-teaching and RTI, pairing general education and special education teachers is a clear way to
best support students’ learning (Fletcher & Vaughn, 2009).
Tier I support include strategies that have been effective for a variety of learners. Tier I
support are used at the classroom level, and are often researched-based instructional strategies.
Tier 1 supports can be as simple as providing a graphic organizer, re-examining and adjusting
behavior management techniques, seeking out ways to support the vocabulary for a particular
unit of study (Murawski & Hughes, 2009).
Tier II support requires more intensive interventions and should be conducted with
fidelity. Smaller group instruction, reinforcement of conceptual bases for procedures, and
strategies to decode multi-step word problems would fall under Tier II supports (Powell &
Fuchs, 2015). Tier II support should not turn into a small group “pull out” regularity, as students
can quickly realize the purpose of the separation and can have negative consequences for the
students’ perceptions of their abilities (Fuchs, 2020). Ongoing assessments, both formal and
informal, to determine whether or not to continue Tier II support or recommend to move a
student to Tier III support. If co-teachers were collaborating to provide quality instruction to
students in Tier I and then ensuring that additional intensive interventions were conducted with
fidelity in the short-term framework of Tier II, special education (or Tier III) would be for
students who were more likely to exhibit a true positive of a learning disability. (Murawski &
Hughes, 2009).
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Considerations and Challenges
Essentially, “co-teaching stands as a metaphor for the profound transition currently
occurring in education, that is, the blurring of traditional boundaries…” (Friend et al., 2010, p.
23). With this blurring of traditional boundaries comes a number of considerations and
challenges that need to be acknowledged and addressed by teachers, administrators, and school
districts. Much time, effort, and money is invested in developing strategies, curriculum and
expectations for co-taught classrooms. Those considerations and challenges include pupil-teacher
ratio reduction, finding qualified support in math classrooms, and the role administrators hold in
effective co-teaching practices.
Pupil-Teacher Ratio Reduction
An added benefit to the traditional co-teaching model is the reduction of a school’s
pupil-teacher ratio (PTR) within the classroom. The idea of viewing co-teaching as an alternative
to studying PTR allows for much more flexibility for classroom teachers and a new way of
examining results. Pairing co-teaching with an initiative to reduce PTR gives schools flexibility
to work with their personnel and resources. The effect that PTR has mainly been studied in the
form of reduced class sizes, but little is known about alternative methods of reducing student to
teacher ratios (Solheim & Opheim, 2019).
Two generations of class size research (CSR) has been collected in the last two to three
decades. The first generation of data that studied the effect of smaller class sizes on academic
achievement, and research was inconclusive, leaving opinions to vary on its effectiveness
greatly. The second generation of research looked closer into the relationship between class sizes
and classroom processes, like individualize instruction, behavior management, relationships, and
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teacher stress. This research also led to mixed evidence on results, and opinions differ on
interpretations of the outcomes (Solheim & Opheim, 2019, p. 147).
There are two different structures of the study, one focused on literacy and the other on
math. The math study, called the 1 + 1 project, studies the effects of small-group instruction on
students’ skills (Solheim & Opheim, 2019). The study has two sets of schools, the treatment
group (an additional teacher) and a comparison group, with 80 and 82 schools being examined,
respectively. In the treatment group, pull-out groups of no more than 6 students happen daily for
4-6 weeks before students are exchanged. This leaves the rest of the class at a smaller number as
well. Cohorts are being examined for 4 years in total, varying the starting grade for each of the
cohorts for both the experimental and control group. This allows ample analyses of students’ age,
length of treatment and implementation quality during the four years of intervention (Solheim &
Opheim, 2019).
With the conclusion of this study, it is hopeful that there is more insight into the ability to
flexibly assign teachers to groups to achieve results from smaller PTR, although it is
acknowledged that further research will be needed to gain more knowledge about the factors that
connect achievement data with systematic observations of classroom practices with reduced
PTR.
Qualified Support Needed at the Secondary Level
It has been noted that, too often, special education teachers act as assistants, creating an
imbalance of skills used and does not effectively leverage the special education’s knowledge of
individualized learning. This is likely because of their lack of familiarity with content material,
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especially in mathematics where the content area has the greatest dependency on spiraling
curriculum and cumulative knowledge (Dieker et al., 2013, p. 292).
Middle and high school classes pose particular challenges because, unlike elementary
classrooms, they are usually content specific, are taught by content specialists, and have some
form of high-stakes assessment linked to them, such as state mandated standardized tests or final
exams (Rodgers & Weiss, 2019). As mentioned above, overall evidence appears mixed for
co-teaching effectiveness. These results and researchers’ suggestions collectively imply that the
physical presence of the special education teacher in the classroom may not be necessary to
enhance student outcomes (DeMartino & Specht, 2018).
While being “pushed-in” to a mainstream classroom can have its benefits, it does not
always provide students with special needs all of the necessary resources to be successful.
Unfortunately for students with math disabilities in secondary settings, having qualified support
in the classroom can be particularly challenging. Because classes are so content specific and
teachers often have high level understanding coursework and expertise in the content area, it can
be difficult for teachers with special education expertise to contribute to their learning
effectively. Specifically designed instruction (SDI) is a cornerstone of special education, where
individualized planning and instruction is based on IEP goals and individual student needs.
According to observational data, however, research indicates that SDI is not being implemented
in co-teaching situations (Rodgers & Weiss, 2019).
When considering how to contribute to the general education classroom, co-teachers,
especially special education teachers, Rodgers and Weiss (2019) state that the low achievement
of students with math disabilities in math courses are not related to intelligence. Low
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achievement may be due to a “difficulty building representational understandings of numbers,
which affects their ability to understand magnitude and develop automaticity with numerical
operations” (Rodgers & Weiss, 2019). Bringing abstract ideas to more concrete, representational
models and examples can help students with special needs better understand grade level
standards. Special education teachers and secondary math teachers will likely need to work
together to support these needs and create resources that will effectively fill this need, as it is not
an easy task.
Inclusive Consultation Model
A way to provide highly qualified support for students with special needs that falls out of
the six original models has been coined the inclusive consultation model (ICM) . In this model,
general education teachers are provided support in coplanning, coinstructing, or coassessing
from special education teachers for units of study within the content area that are known to be
more difficult for students (Dieker & Rodriguez, 2013). This is commonly used in science and
math classrooms. In this role, the special education teacher is in a role more like an academic or
behavior specialist, focusing on such aspects as foundational skills, vocabulary, and higher-level
thinking (p. 50). This allows a special education teacher to support numerous general education
teachers during units of studies or with very intentional planning for teaching a skill. This model
requires less planning time and “more of a direct response to the needs of the teacher each time
facilitative support occurs” (Dieker & Rodriguez, 2013, p. 51). Focusing on student voices being
heard, and explanations and understanding (or lack of understanding) being discussed is key for
the deep learning of reasoning and sense making.
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DeMartino & Specht (2018) emphasize the importance of including students with special
needs to collaborate in setting and meeting their goals with the ICM framework. The
development of mutual trust and respect from a structured, genuine relationship with the teacher
will assist the student in accomplishing these goals. The ICM is viewed as a more progressive
approach to co-teaching, intended to “facilitate the transition of secondary students to college
and career readiness through structured collaboration between the regular education teacher as
content expert, and a special education teacher as a strategist consultant who also provides
individualized instruction one-on-one to special education students” (DeMartino & Specht, 2018,
p. 276). Emphasis is also placed on administrative support, as without autonomy and aligned
expectations from teachers, administrators, and students, ICM cannot be successful.
Researchers have suggested that special education teachers want autonomy and flexibility
to meet with students throughout the school day (Conderman & Hedin, 2013; King-Sears et al.,
2014; Murawski, 2006). The use of ICM may help to ensure timely and appropriate use of
supports in the inclusive classroom and give special education flexibility within the school day to
meet with students on their caseload. In addition to increased flexibility for special education
teachers, ICM can increase secondary student’s self-advocacy skills and increase individualized
instruction, while meeting federal mandates with the IDEA guidelines and IEPs for specific
students (DeMartino & Specht, 2018).
Conclusion
Available research has shown mixed results when determining the effectiveness of
co-teaching on student achievement. The population of students with special needs continues to
grow in public schools, and educators at all levels are required to provide students with the least
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restrictive environment (IDEA, 2004). An inclusive math classroom can provide opportunities
for differentiating, targeting students with special needs, as well as other students who may need
interventions to support their learning (Friend, 2008). With the support of administrators,
teachers should focus on co-planning, using a variety of co-teaching models and evidence-based
practices, modify co-assessing to best fit their students (Hunt, 2010), and continuously reflect in
order to hone in on the practices that work best within their classroom to promote student
achievement (Rytivaara et al.,2019).
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CHAPTER III: DISCUSSION AND CONCLUSION
This chapter provides a summary of the literature reviewed in this paper. Professional
applications are examined, followed by an explanation of limitations of the research. Finally,
suggestions for future research are discussed.
Summary of Literature
Co-teaching is an instructional delivery model that allows students with special needs to
be in the least restrictive environment possible. An integrated classroom creates a space for
special education and general education students to learn together with the support of two
teachers that are experts in their licensure areas, mathematics and special education (Sileo &
Garderen, 2010). As co-teachers, these colleagues not only combine their expertise within the
classroom, but share responsibility for planning, delivering, and assessing students (Villa et al.,
2013).
The six pillar models for co-teaching include: one teach, one observe; one teach, one
assist; parallel teaching; station teaching; alternative teaching; and team teaching (Friend, 2008).
While all these models have instances of being useful, content and learning targets should drive
the decision-making in which model fits best within a co-taught classroom on a day-to-day basis.
Also, teacher strengths within a co-teaching pair should be considered as teachers implement
these six models within their curriculum (Hunt, 2010).
Empirical research conducted on student outcomes in correlation with co-teaching have
had mixed results. There have been studies done with positive outcomes for students with special
needs and general education students (Gray, 2009; King-Sears & Strogilos, 2018; Mastropieri et
al., 2005; Murwaski, 2006; Rigdon, 2010). Positive outcomes indicated in these studies were not
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only higher achievement on assessments, but increased homework completion, and a higher
sense of school belongingness, self-efficacy and positive relationship building for students with
special needs. Other studies suggested no statistical significance in achievement for student
groups when being in a co-taught classroom or a non-inclusive classroom (Brady, 2010;
Harrison, 2011). Furthermore, there are studies that indicate that inclusive, co-taught classrooms
could have a negative effect for general education students on high-stakes assessments (Brown,
2015; Parker, 2010; Robinson & Babo, 2014; St. John & Babo, 2015).
The role of administrators is a major consideration in successfully implementing
co-teaching in the math classroom. School leaders play a major role in the ability to plan
effectively for co-teaching and should consider such things as the compatibility of teaching pairs
and collaboration time provided (Hunt, 2010). Administrators should be well versed in best
practices of co-teaching in order to provide feedback and vet quality professional development
related to co-teaching (Leko & Brownell, 2009). Rytivaara et al. (2019) notes that success may
rely on joint-reflection and ongoing, constructive, non-threatening observations by
administrators. Administrators should also attempt to ensure longevity of teacher pairs. Although
there is not strong data to support the effects of longer pairings of teachers, the perceived value
from the viewpoint of teachers has been expressed as positive (Dieker et al., 2013).
A number of studies that have highlighted the lack of professional development and
preparation for teachers in learning and understanding co-teaching strategies and best practices
(Brendle, et. al., 2017; Chitiyo & Brinda, 2018; Nichols, et al., 2010;). Co-planning,
co-assessing, and reflection are crucial aspects to co-teaching. By effectively planning,
co-teachers can develop assessments using a variety of types to most accurately assess student
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learning and determine future decision making (Conderman & Hedin, 2012). Co-planning and
reflection are key to developing effective instruction and assessments. A commitment to
co-planning and reflection have helped co-teachers create clear expectations, increase
accountability, and produce higher achievement (Dieker & Rodreiguez, 2013; Fluijt, et al.,
2016).
Between the planning and assessment processes, co-taught instruction and strategies used
determines how students receive and interact with their curriculum. Station teaching and blended
learning help co-teachers create a classroom environment where differentiation and individual
learning can be incorporated (Fazal & Bryant, 2019; Moorehead & Grillo, 2013). Research has
shown that implementing evidence-based practices, most commonly used by special education
teachers, into co-taught classrooms can help support all students in an inclusive environment
(Brendle et al. 2017). Some evidence-based practice teachers should consider implementing
include Cognitive Strategy Instruction and Concrete Representational Abstract Strategy.
Specifically designed instruction (SDI) can be applied directly by using co-teaching models,
varying the instructional objectives by individualized groups of students (Rodgers & Weiss,
2019). These strategies can be very effective to help learning for all students, co-teachers need to
remember that SDI added to co-taught lessons should be less focused on following standards and
more focused on meeting the students’ needs.
There have been studies done to suggest strategies to implement co-teaching coinciding
with schools’ Response to Intervention (RTI). RTI emphasizes differentiated instruction,
flexibility, goal setting, and ongoing monitoring, all of which can be more easily accomplished
in a co-taught classroom (Esteves & Whitten, 2014). Using strategies to support learners that fall
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in Tier I or Tier II supports, and students with special needs within the classroom is ideal, as the
action of regular pull-out students quickly realize the purpose of separation and can have a
negative effect on students' perception of their abilities (Fuchs, 2020).
One consideration to be made when examining co-teaching and outcomes is that special
education can lower pupil-teacher ratios. In a four year study being conducted in Norway,
co-teaching as an alternative to simply reducing class sizes is being studied (Solheim & Opheim,
2019). This study should give insight into the comparison of PTR reduction by smaller class
sizes against co-taught classrooms and their effects on student learning.
Another consideration that should be taken into account, especially in secondary math
classrooms, is finding a special education teacher that feels comfortable supporting students in
higher level math classes. Without a teacher that feels comfortable with the content, co-teaching
pairs can end up falling into the one teach, one assists practice too regularly, which has not been
proven as effective when overused (Dieker, et al, 2013). Especially in high school math, an
inclusive consultation model should be considered as a model (DeMartino & Specht, 2018). In
this model, special education teachers take on a role more similar to a academic or behavior
specialist, supporting foundational skills, vocabulary, and higher level thinking. This model is a
more direct response to student needs and facilitative support (Dieker & Rodriguez, 2013).
Professional Application
As the population of students with special needs continues to rise in the United States,
co-teaching remains to be the least restrictive environment for students with special needs to be
in compliance with the IDEA Act. During the 2018-2019 school year, it was reported that 14%,
or about 7.1 million students were identified as students with disabilities. This was an increase
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from 6.4 million during the 2011-2012 school year. This growth has been a trend across
regions in the United States Public School System. State education departments can spearhead
creating frameworks, supports, and guidance around implementing effective strategies to
ensure inclusivity.
In 2020, Minnesota Department of Education’s report card identify’s 16.6% of the
student population as students receiving special education services is slightly higher than 14.1
percent of students overall in the United States (NCES). School districts in Minnesota should
be developing district-wide guidance and initiatives for co-teaching. As discussed in this
literature review, co-teaching takes cooperation from district leaders, school administrators,
specialists, and general education and special education teachers.
District and administrators can commit to professional development, designated
planning time, and constructive observations and reflection, but if teachers are not receptive,
enthused, and committed to their co-teaching instruction, it is likely that it will be ineffective
and a waste of resources. At the most basic level, general education and special education
teachers control the amount of effort in their classroom. Will teachers commit to varying the
co-teaching model they use occasionally? Will they make sure their classroom does not
become a teacher/assistant model? How can they incorporate evidence-based models to support
all learners in the scope of their daily activities utilizing both teachers in the room? The choice
is theirs to be intentional in their instructional strategies, always thinking about how to meet all
learners in the classroom using both teachers’ expertise.
For teachers in schools that are early on or not yet implemented co-teaching into their
general education classrooms, this can mean a serious culture change within a school. For
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school districts that have co-teaching, but do not necessarily implement best practice or
consistently co-planning and reflecting, tough conversations and a level-up in expectations
might be needed. It is crucial that general education teachers, special education teachers,
support staff, and even administrators strive for a ‘subculture of learning support’ and the
school community “develops a shared set of values and beliefs around teaching and learning
for all” (Carty & Farrell, 2012, p. 16).
Co-teaching is a two way street. It takes commitment from the ‘top-down’ and from the
‘bottom-up.’ The responsibility, accountability, and commitment lies with stakeholders at
every level: district superintendents, directors, administrators, school psychologists,
due-process teachers, and classroom teachers. Without the commitment to co-teaching with the
long-term goal of leveraging strengths and strategies to create the best learning environment
possible, success cannot be expected.
As a teacher, I sometimes feel limited in the impact I can have in implementing best
practices for co-teaching in my classroom. In the five years I have been assigned as the general
education teacher in a co-teaching pair, I have not had input in my partner, nor have the partner
and I had aligned prep time. I have personally found it challenging to manage planning for a
co-taught class without a common prep with my partner. However, after this research, I truly
believe many of the best instructional practices to implement within co-teaching take
thoughtfulness and effort on the part of the co-teachers. I feel that moving forward, it will be
imperative for me to advocate for common planning time with my co-teachers if possible, and
if not, find a dedicated routine time that the two of us can commit to planning.
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Another best practice of co-teaching that I feel I need to dedicate more effort and
advocacy toward is reflection. I feel that my effectiveness and learning could be greatly
improved with a commitment to more informal and formal reflection on my co-teaching efforts
with my partner. Observations with constructive feedback from other experienced teachers,
coaches, and administrators is something I feel like has been lacking in my co-teaching
experience. I have not sought out input and ideas from other professionals in my building that
have wonderful expertise to share. After reflecting on what I have learned, and what I have and
have not been doing in my own classroom, seeking out constructive feedback from my
colleagues is something I would like to commit to doing more often.
From experience and the research that I conducted in this literature review, I would
recommend to administrators to seek out teachers who are committed and passionate about
co-teaching. Also, finding a special education teacher who feels comfortable in a math
classroom should be a major point of consideration when pairing two teachers. Lastly, I believe
that administrators and co-teaching pairs should work together to collect data on multiple areas
of academic progress and success, including homework completion, student attitudes, and
behavior and discipline referrals, instead of solely focusing on high stakes testing. Discussion
and reflection on this data collection on a short-term and long-term basis can lead
administrators and teachers to discover what is working best for their students in their
classrooms.
Limitations of the Research
This research was limited to studies that have been conducted in the United States.
There is research being done on the topic of co-teaching and inclusion in the classroom in other
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countries. This global research can be valuable to understanding the entire scope of benefits of
inclusion and best practices to produce the best outcomes for all learners.
Overall, limited empirical research exists on the impact of the co-taught model on the
academic achievement of general education students (St. John & Babo, 2015). Many of the
studies that focused on student outcomes had relatively small sample sizes, and were
oftentimes focused in one geographical area. Also, the length of many of the studies conducted
were within a semester’s time. Studies examining outcomes in co-taught classrooms with
longer timelines could be beneficial to show more long-term effects on student achievement,
especially for students with special needs.
There is an inadequacy of empirical study of co-teaching in ways that allow for causal
inferences about what student outcomes can be attributed to co-teaching (Sweigart & Landrum,
2014, p. 25). Also, experimental research that collected achievement data by comparing the
co-taught and traditional teaching model is lacking, as well as research comparing co-teaching
to other service delivery models. This type of research can be difficult to conduct and very time
and resource-intensive (Sweigart & Landrum, 2014).
Implications for Future Research
Pratt (2014) suggests research to investigate if there is a positive correlation between
successful co-teaching pairs and their perceptions of their partnership with positive outcomes for
students. Other research questions that should be considered based on the literature reviewed are:
● What practices in the classroom can lead to consistent positive outcomes for
general education students and students with special needs (Robinson & Babo,
2014)?
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● Which evidence-based practices in special education can be implemented
successfully into co-teaching instructional practices to promote growth for all
students?
● Can blended learning and co-teaching effectively exist simultaneously while still
producing positive outcomes for all students?
● What specific actions and strategies used by teachers in co-teaching relationships
are repeatedly producing positive results?
Solheim and Opheim’s study (2019) on pupil-teacher ratio and class sizes had unclear
outcomes. Because of the inconclusiveness of these previous two waves of data, an ongoing
four-year study in Norway is being executed and will be concluded in 2020. Ongoing studies on
reducing PTR in co-taught classrooms and the effects on student achievement requires further
studies.
Friend et al. (2010) blames factors such as inconsistencies in definitions and
implementation, as well as confusion around co-teaching as a special education delivery model,
and lack of professional development as reasons why evidence for co-teaching still appears
equivocal. Sweigart and Landrum (2014) observe a critical point that they believe is fundamental
to any discussion of co-teaching. “Co-teaching is not in any sense of the word an intervention,
and should not be studied as such. Rather, co-teaching is an instructional arrangement or service
delivery model (such as a resource room or one-to-one teaching)” (p. 28). Placing co-teaching in
the larger context of school reform and improvement and developing more quality research will
give a better understanding of how co-teaching practices are achieving positive results and
answer questions around why other co-teaching practices are seeing less desirable outcomes.
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Conclusion
How is co-teaching best implemented in the math classroom, especially as it relates to
students who receive special education services? From qualitative and quantitative research,
co-teachers are most successful when they commit to co-planning and co-assessing, using a
variation of models and evidence-based instruction within their co-taught classroom to find what
best suits their strengths and the needs of their students (Hunt, 2010). Reflection and openness to
feedback are key to continuous improvement in a co-teaching pair (Fluijt et al., 2016). With a
commitment to these initiatives, additional quality studies can be conducted and more
researched-based conclusions can be made in regards to the academic progress and positive
outcomes for students with special needs.

58

References
Andreasen, J. B., & Hunt, J. H. (2012). Using Math Stations for Commonsense Inclusiveness.
Teaching Children Mathematics, 19(4), 238. doi:10.5951/teacchilmath.19.4.0238
Beninghof, A. M. (2012). Co-Teaching that works: Structures and strategies for maximizing
student learning. San Francisco, CA: Jossey-Bass.
Bottge, B. A., Toland, M. D., Gassaway, L., Butler, M., Choo, S., Griffen, A. K., & Ma, X.
(2015). Impact of Enhanced Anchored Instruction in Inclusive Math Classrooms.
Exceptional Children, 81(2), 158-175. doi:10.1177/0014402914551742
Brady, F. (2010). The influence of inclusion on language arts literacy and math achievement of
non-disabled middle school students [Unpublished doctoral dissertation]. Seton Hall
University.
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=2625&context=dissertations
Brawand, A., & King-Sears, M. E. (2017). Maximizing Pedagogy for Secondary Co-Teachers.
Support for Learning, 32(3), 216-230. doi:10.1111/1467-9604.12166
Brendle, J., Lock, R. & Piazza, K. (2017). A Study of Co-Teaching Identifying Effective
Implementation Strategies. International Journal of Special Education. 32( 3). 538-550.
Brown, J. (2015). The influence of inclusion classes on the academic performance in language
arts literacy on suburban non-disabled eleventh grade students as measured by the 2013
New Jersey High School Proficiency Assessment [Unpublished doctoral dissertation].

59

Seton Hall University.
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=3079&context=dissertations
Carty, A., & Farrell, A. M. (2018). Co-teaching in a mainstream post-primary mathematics
classroom: An evaluation of models of co-teaching from the perspective of the teachers.
Support for Learning, 33(2), 101-121. doi:10.1111/1467-9604.12198
Chitiyo, J., & Brinda, W. (2018). Teacher Preparedness in the use of Co-teaching in Inclusive
Classrooms. Support for Learning, 33(1), 38–51. doi: 10.1111/1467-9604.12190
Conderman, G. (2011). Middle school co-teaching: effective practices and student reflections.
Middle School Journal. 42(4), 24-31.
http://dx.doi.org/10.1080/00940771.2011.11461771
Conderman, G., & Hedin, L. (2012). Purposeful Assessment Practices for Co-Teachers.
Teaching Exceptional Children, 44(4), 18-27. doi:10.1177/004005991204400402
Conderman, G., & Hedin, L. (2013). Co-teaching with strategy instruction. Intervention in
School and Clinic, 49(3), 156–163. doi:10.1177/1053451213496158
DeMartino, P. & Specht, P. (2018). Collaborative co-teaching models and specially designed
instruction in secondary education: A new inclusive consultation model, Preventing
School Failure: Alternative Education for Children and Youth, 62(4), 266-278. doi:
10.1080/1045988X.2018.1446413
Dieker, L. A., & Rodriguez, J. A. (2013). Enhancing Secondary Cotaught Science and
Mathematics Classrooms Through Collaboration. Intervention in School and Clinic,
49(1), 46–53. doi: 10.1177/1053451213480028

60

Dieker, L. A., Stephan, M., & Smith, J. (2013). Secondary Mathematics Inclusion: Merging
with Special Education. Mathematics Teaching in the Middle School, 18(5), 292–299.
doi: 10.5951/mathteacmiddscho.18.5.0292
Elliot, J. (2020.) What is RTI? RTI Action Network.
http://www.rtinetwork.org/learn/what/whatisrti#:~:text=Response%20to%20Interventio
n%20(RTI)%20is,in%20the%20general%20education%20classroom.
Esteves, K. J., & Whitten, E. (2014). RTI in middle school classrooms: Proven tools and
strategies. Minneapolis, MN, MN: Free Spirit Publishing.
Fazal, M., & Bryant, M. (2019). Blended Learning in Middle School Math: The Question of
Effectiveness. Journal of Online Learning Research 5(1), 49-64.
https://files.eric.ed.gov/fulltext/EJ1208816.pdf.
Fisher, J. F. (2015, August 7). 3 tips on incorporating special education into your blended-learning design [Blog post]. Christensen Institute.
https://www.christenseninstitute.org/blog/3-tips-on-incorporating-special-education-intoyour-blended-learning-design/.
Fletcher, J. M., &amp; Vaughn, S. (2009). Response to Intervention: Preventing and
Remediating Academic Difficulties. Child Development Perspectives, 3(1), 30-37.
doi:10.1111/j.1750-8606.2008.00072.x

61

Fluijt, D., Bakker, C., &amp; Struyf, E. (2016). Team-reflection: The missing link in
co-teaching teams. European Journal of Special Needs Education, 31( 2), 187-201.
doi:10.1080/08856257.2015.1125690
Friend, M. P. (2008). Co-teach!: a handbook for creating and sustaining effective classroom
partnerships in inclusive schools. Greensboro, NC: Marilyn Friend.
Friend, M. P., & Bursuck, W. D. (2009). Including students with special needs a practical guide
for classroom teachers. Columbus, OH: Merrill.
Friend, M., Cook, L., Hurley-Chamberlain, D., & Shamberger, C. (2010). Co-Teaching: An
Illustration of the Complexity of Collaboration in Special Education. Journal of
Educational and Psychological Consultation, 20( 1), 9–27. doi:
10.1080/10474410903535380
Fuchs, L. (2020). Mathematics Intervention at the Secondary Prevention Level of a Multi-Tier
Prevention System. RTI Action Network.
http://www.rtinetwork.org/essential/tieredinstruction/tier2/mathintervention?tmpl=compon
ent
Gajria, M., Jitendra, A. K., Sood, S., & Sacks, G. (2007). Improving comprehension of
expository text in students with LD: A research synthesis. Journal of Learning
Disabilities, 40( 3), 210–225. doi:10.1177/0022194070400030301
Gray, A. (2009). Co-teaching in inclusive classrooms: The impact of collaboration on attitudes,
efficacy, and student achievement. Dissertation. Arizona State University.

62

Harrison, F. (2011). The impact of collaborative-inclusion education on the academic
achievement of students in general education and measured by the end of the year
mathematics assessment in grade 2 [Unpublished doctoral dissertation]. Seton Hall
University. Retrieved from
https://scholarship.shu.edu/cgi/viewcontent.cgi?article=1010&context=dissertations
Horn, M. B., Staker, H., & Christensen, C. M. (2017). Blended: Using disruptive innovation to
improve schools. San Francisco, CA: Jossey-Bass.
Hunt, J. (2010). Master geometry while co-teaching. Mathematics Teaching in the Middle
School, 16(3), 155-161.
http://www.nctm.org/eresources/article_summary.asp?URI=MTMS2010-10-154a&fro
m=B
Individuals With Disabilities Education Act (IDEA), 20 U.S.C. § 1400 (2004).
https://www2.ed.gov/policy/speced/leg/idea/idea.pdf
King-Sears, M., Brawand, A., Jenkins, M., & Preston-Smith, S. (2014). Co-teaching
perspectives from secondary science co-teachers and their students with disabilities.
Journal of Science Teacher Education, 25(6), 651–680.
doi:10.1007/ s10972-014-9391-2 K
King-Sears, M., Jenkins, M., & Brawand, A. (2018) Co-teaching perspectives from middle
school algebra co-teachers and their students with and without disabilities.
International Journal of Inclusive Education, 24(4), 427-442. doi:
10.1080/13603116.2018.1465134

63

King-Sears, M., & Strogilos, V. (2018). An exploratory study of self-efficacy, school
belongingness, and co-teaching perspectives from middle school students and teachers
in a mathematics co-taught classroom. International Journal of Inclusive Education,
24(2), 162-180. doi: 10.1080/13603116.2018.1453553
Leko, M. & Brownell, M. (2009). Crafting quality professional development for special
educators. Teaching Exceptional Children, 42(1), 64-70. doi:
10.1177/004005990904200106.
Maccini, P., Mulcahy, C. A., & Wilson, M. G. (2007). A follow-up of mathematics
interventions for secondary students with learning disabilities. Learning Disabilities
Research & Practice, 22, 58–74. doi:10.1111/j.1540- 5826.2007.00231.
Mastropieri, M., Scruggs, T., Graetz, J., Norland, J., Gardizi, W., & McDuffie, K. (2005). Case
studies in co-teaching in the content areas: successes, failures, and challenges.
Intervention in School and Clinic, 40(5), 260-270.
Minnesota Department of Education (MDE). (2020). MDE Report Card.
https://rc.education.mn.gov/#mySchool/orgId--999999000000__groupType--state__p--3
Montague, M., Krawec, J., Enders, C., &amp; Dietz, S. (2014). The effects of cognitive strategy
instruction on math problem solving of middle-school students of varying ability.
Journal of Educational Psychology, 106(2), 469-481. doi:10.1037/a0035176.
Moorehead, T., & Grillo, K. (2013). Celebrating the Reality of Inclusive STEM Education.
Teaching Exceptional Children, 45(4), 50-57. doi:10.1177/004005991304500406

64

Murawski, W. (2006). Student outcomes in co-taught secondary English classes: How can we
improve? Reading and Writing Quarterly, 22(3), 227-247. doi:
10.1080/10573560500455703
Murawski, W. W., & Hughes, C. E. (2009). Response to Intervention, Collaboration, and
Co-Teaching: A Logical Combination for Successful Systemic Change. Preventing
School Failure: Alternative Education for Children and Youth, 53(4), 267-277.
doi:10.3200/psfl.53.4.267-277
Myers, J. A., Wang, J., Brownell, M. T., & Gagnon, J. C. (2015). Mathematics interventions for
students with learning disabilities in secondary school: A review of the literature.
Learning Disabilities: A Contemporary Journal, 13(2), 207–235.
National Center for Education Statistics (NCES). (May 2020). Students with Disabilities.
https://nces.ed.gov/programs/coe/indicator_cgg.asp
Nichols, J., Dowdy, A., & Nichols, C. (2010). Co-teaching: An educational promise for children
with disabilities or a quick fix to meet the demands of No Child Left Behind? Education,
130(4), 647-651.
Nierengarten, G. (2013). Supporting Co-Teaching Teams in High Schools: Twenty
Research-Based Practices. American Secondary Education, 42(1), 73-83.
www.jstor.org/stable/43694178
No Child Left Behind (NCLB) Act of 2001, Pub. L. No. 107-110, 115 Stat. 1425 (2002).
https://www.congress.gov/bill/107th-congress/house-bill/1

65

Parker, A. K. (2010). The impacts of co-teaching on the general education student.
[Unpublished doctoral dissertation]. University of Central Florida.
http://etd.fcla.edu/CF/CFE0003005/Parker_Alicia_K_201005_EDD.pdf
Powell, S. R., & Fuchs, L. S. (2015). Intensive Intervention in Mathematics. Learning
Disabilities Research & Practice, 30(4), 182-192. doi:10.1111/ldrp.12087
Pratt, S. (2014). Achieving symbiosis: Working through challenges found in co-teaching to
achieve effective co-teaching relationships. Teaching and Teacher Education, 41(7),
1–12. doi: 10.1016/j.tate.2014.02.006
Rigdon, M. (2010). The impact of co teaching on regular education eighth grade student
achievement on a basic skills algebra assessment [Unpublished doctoral dissertation].
Walden University.
https://scholarworks.waldenu.edu/cgi/viewcontent.cgi?referer=&httpsredir=1&article=1
782&context=dissertations
Rivera, J. H. (2017). The blended learning environment: A viable alternative for special needs
students. Journal of Education and Training Studies, 5(2), 79-84.
Robinson, C. M. & Babo, G. (2014). The influence of inclusion on the academic performance of
general education students on the New Jersey Assessment of Skills and Knowledge in
grades 6, 7, and 8. AASA Journal of Scholarship and Practice, 11(3), Fall 2014, 16-33.
Rodgers, W. & Weiss, M. (2019). Specially designed instruction in secondary co-taught
mathematics courses. Teaching Exceptional Children, 51(4), 276-285.
https://doi.org/10.1177/0040059919826546.

66

Rytivaara, A., Pulkkinen, J., & Bruin, C. (2019). Committing, engagings and negotiating:
teachers’ stories about creating shared spaces for co-teaching. Teaching and Teacher
Education, 83(1), 225-235.
Sileo, J. M., & Garderen, D. V. (2010). Creating Optimal Opportunities to Learn Mathematics.
TEACHING Exceptional Children, 42(3), 14-21. doi:10.1177/004005991004200302
Solheim, O. J., & Opheim, V. (2019). Beyond class size reduction: Towards more flexible ways
of implementing a reduced pupil–teacher ratio. International Journal of Educational
Research, 96, 146–153. doi: 10.1016/j.ijer.2018.10.008
St. John, M., & Babo, G. (2015). The probability of a general education student placed in a
co-taught inclusive classroom of passing the 2014 New York state ELA and
mathematics assessment in grades 6-8. NCPEA Education Leadership Review of
Doctoral Research, 2(2), 77-87. https://files.eric.ed.gov/fulltext/EJ1105715.pdf.
Stephan, M., & Smith, J. (2012). Teaching common core practices to students with disabilities.
Journal of the American Academy of Special Education Professionals, Spring-Summer,
162-175.
Sweigart, C. A., & Landrum, T. J. (2014). The Impact of Number of Adults on Instruction:
Implications for Co-Teaching. Preventing School Failure: Alternative Education for
Children and Youth, 59(1), 22-29. doi:10.1080/1045988x.2014.919139
Tomlinson, C. (2020). How do teachers differentiate instruction?
https://iris.peabody.vanderbilt.edu/module/di/cresource/q2/p04/

67

Vaughn, S., Elbaum, B. E., Schumm, J. S., & Hughes, M. T. (1998). Social outcomes for
students with and without learning disabilities in inclusive classrooms. Journal of
Learning Disabilities, 31(5), 428-436.
Villa, R. A., Thousand, J. S., & Nevin, A. I. (2013). A guide to co-teaching: Practical tips for
facilitating student learning (3rd ed.). Thousand Oaks, CA: Corwin Press.

